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ITosicHUTeNBLHAA 3aIIMCKA

[IporpaMma BCTYNUTENBHBIX HCIBITAHWN COCTaBJIE€HA ISl JIMI, HUMEIOLINX CpeaHee
npodeccroHaabHOE 00pa3oBaHWE MPHU IMOCTYIUIEHMM HA MPOTPaMMBI BBICIIETO 00pa3oBaHUSI.
Conepxanue mporpaMMmbl pa3pabOTaHO B COOTBETCTBHHM C HANpaBICHHOCTHIO (Tipoduiem)
00pa30BaTeNbHBIX MPOrPAMM CPETHETO MPO(HECCHOHAIBHOTO 00pa3oBaHusl.

Llens BCTYNMUTENBHOTO MCHBITAHUS — ONPEACIUTh YPOBEHB MOJATOTOBKH ITOCTYIIAIOIIETO
IO COJCp)KaHHIO O00pa30BaTEeIbHOM O007aCTH, HEOOXOMUMBIH [UII OCBOCHUS OCHOBHOMN
npodeccuoHanbHOM 00pa30BaTENIbHOM MPOTrpaMMbl BbICILIETO 00pa30BaHusl.

33.,[{21‘-11/1 MMPOBCACHUA BCTYIIUTCIBHOI'O UCIIBITAHUA:

- BBIBUTH YPOBEHb 3HAHWH OCHOBHBIX MHOHSTHH W TEPMUHOB B COOTBETCTBUH C
coziep’kaHreM 00pa3oBaTeNbHON 00J1acTH;

- OICHUTb YpPOBCHb BJIAaACHUA YMCHUAMH B COOTBCTCTBUU C COACPIKAHUCM
o0pa3oBaTebHOM 00J1acTH.

MMPOBEJIEHUE BCTYIIUTEJBHOI'O UCIIBITAHUSA B TUCTAHIIMOHHON
®OPME

BerynutenbHoe McnbITaHWE MPOUIET C NMPUMEHEHHEM JIMCTAaHIIMOHHBIX TEXHOJIOTHM
MOCPEJICTBOM CHUCTEMBI YIPABJICHHUS JIEKTPOHHBIM oOydeHueM M TecTupoBaHus Moodle. [lns
NPOXOXKJICHHUS BCTYIUTEIBHOTO MCTIBITAHUS MOCTYIAIOIIEMY HEOOX0IUMO 3aperuCTpUpOBaThCS
B JINYHOM KaOHHeTe aOuTypueHTa Ha caiite YHuBepcutera. [IMcbMO Ha 3JIEKTPOHHYIO MOYTY C
JIOTUHOM M TapojeM sl Bxojaa B cucremy Moodle HampaBisieTcss aOUTYpHUEHTY TocCie
perucTpauuy. BCTynmuTenbHOE MCNBITAHWE NPOBOAMUTCA B COOTBETCTBUU C YTBEPXKIACHHBIM
pacryCaHuEM.

TpeGoBanus Ipu NPOBEACHUH BCTYIUTEILHOTO UCIIBITAHUS:

— CTallMOHAPHBIN KOMITBIOTEP WJIM HOYTOYK (UCII0JIb30BaHHE MOOMIILHOTO TenedoHa He
JTIOTTyCKaeTcs);

- YCTOMYMBOE MOJKIIIOUEHUE K UHTEPHETY;

— HaJIMuue UCTPABHOMN U BKJIIIOUEHHOH BeO-KaMepBhl.

BerynurensHoe ucHbITaHHE MPOUIET ¢ MPUMEHEHHEM TEXHOJIOTMM MPOKTOPUHIA IS
KOHTpPOJISI 32 COOJIIOZIGHHEM YCIOBUI NpOBeACHMsI 3K3aMeHa. TeXHOJOrus BepUpUIMPYET
(mpoBepsieT) TUYHOCTh YYAaCTHHUKA BCTYMUTEIBHOTO UCTBITAHUS U OCYIIECTBISIET HaOIr01eHNe
B PEAJIbHOM BPEMEHHU JIJIS BBISIBIICHUSI BOZMOXKHBIX HapyHIIECHUH.

AOUTYpUEHTOM HEOOXOAMMO COOJIIOICHHE CIACAYIOMMX MPaBUil HAa MPOTSHKEHUH BCETO
MPOXOKIACHUSI BCTYIUTENbHOTO UCIIBITAHUS:

— BeO-kamepa JOJDKHA OBITh YCTaHOBJIEHA CTPOTO Tepeja JHUIOM, HE JOIMYyCKaeTcs



YCTaHOBKA KaMepbl COOKY;

— Tr0JIOBA JIOJDKHA TOJIHOCTBIO MOMENAThCA B Kap, HE JONMYCKACTCS YaCTHYHBIA HIIH
TIOJTHBIM YXOJ U3 MOJISI BUIUMOCTH KaMephl,

— JIMLO JOJDKHO HAaXOJIUTHhCS B LIEHTpEe 00JacTH 0030pa BeO-KaMepbl M 3aHMMAaTh HE
meHee 10% 3axBaTbIBa€MOT0 KaMepoi MPOCTPAHCTBA Ha MPOTSKEHUU BCETO CEaHca;

— JIMIO JIOJDKHO OBITh OCBEUICHO PABHOMEPHO, HCTOYHHUK OCBEIECHHS HE JOJKEH OBITH
HaIpaBJIeH B KaMepy WJIM OCBELIATh TOJIBKO OJIHY MOJOBUHY JIMIIA;

— BOJIOCBI, OJI€XK/1a, PYKH WJIM YTO-THOO0 APYroe He JAOJKHO 3aKphIBaTh 00JacTh JTUIIA;

— HEe pa3pelaeTrcss HaJeBaTh COJHIIC3AIIMTHHIE OYKH, MOXHO HCIOJB30BaTh OYKH
TOJIBKO C IPO3PAYHBIMU JIHH3AMU;

— B KOMHATe HE JIOJDKHO HAXOJIUTHCS JPYTUX JIO/ICH;

— Ha BpeMs SK3aMeHa 3ampeniaercs MoKuaaTh cBoe padbouee MeCTo;

— Ha (poHE He JOKHO OBITH TOJIOCOB WM IIyMa, WJCAIbHO, €CIM dK3aMeH Oyaer
MIPOXOUTH B THIITHHE,;

— TPOXOXKICHHE DK3aMEHA JIOJDKHO OCYIIECTBISITHCS B Opays3epe, OKHO KOTOPOTO
JOJKHO OBITh Pa3BEPHYTO Ha BECh JKPaH, HENb3s MEPEKIoYaThCs Ha APyrue MPUIOKEHUS
(Brirovast apyrue Opaysepbl) WIM CBOpadMBaTh Opay3ep, Helb3s OTKPHIBATh CTOPOHHUE
BKJIQJIKU (CTpAHUIIBI);

— Ha KOMITBIOTEPE JIOJDKHBI OBITH OTKJIFOUEHBI BCE IMPOTPAMMBI, HCIOIB3YIOIINE BEO-
KaMmepy, Kpome Opaysepa;

— 3ampelaeTcss 3alUChiBaTh KakUM-JIMOO 0O0pa3oM Marepuaiabl U COJEpPKHUMOE
9K3aMeHa, a TAaKXKe Iepe/laBaTh UX TPETHUM JIUIaM;

— 3ampemaeTcss MOJb30BAThbCs 3BYKOBBIMH, BH3yaIbHBIMH WM KaKUMH-THOO ere
MOJICKa3KaMH, a TAK)Ke HAyITHUKAMHU.

[lepen HawamoMm BCTYMUTENHHOTO MCIBITAHUS 3aIyCKaeTCs MPOBEpPKa KOMIBIOTEpa H
CeTH, KOTOpas TO3BOJSET  BBIABUTH  BO3MOXKHBICE  TEXHHUYECKHE  TPOOJIEMBI 10
HENOCPEJICTBEHHOT0 Hauana SK3aMeHa. AOUTYpPHEHTY HEOOXOAMMO MPOWTH HIEHTU(UKALNIO
JUYHOCTH — TMPOJAEMOHCTPUPOBATh HA KaMepy CTpaHUIly nacnopta ¢ dotorpadueit, ®UO nns
BU3YaJIbHOTO CPaBHEHUS, MPOJEMOHCTPHPOBATh MOBEPXHOCTh pabouero crousa. Ilocie sToro
aOWUTYpHEHT MPUCTYNAET K BBIMIOJHEHUIO BCTYIIUTEIBHOTO HCITBITAHHS.

[Ipu oTCyTCTBMM TEXHUYECKOW BO3MOXKHOCTH C/IaBaTh BCTYIUTEIbHOE HCIBITAHUE
YHUBEPCHUTET MPEAOCTABISIET MECTO MTPOXOKICHHS BCTYIUTEIHHOTO UCIIBITAHUS B Ay TUTOPUIX
YHUBepcUTETa MO JIMYHOMY 3aSBICHUIO MTOCTYIAIOMIETO.

BerynurensHoe ucneitanue ayurces 60 MUHYT.

MaxkcumansHoe koandyecTBo 0amoB — 100, MuanmansaOe — 30.



COJAEPKAHUE ITPOI'PAMMBDI BCTYIIMTEJBHOI'O UCITBITAHUSA

Pa3nes 1. OcHOBBI CTpOEHHSI BelecTBa

Tema 1.1. CTpoeHre aTOMOB XUMUYECKUX AJIEMEHTOB U IPUPOJIa XUMUYECKOHN CBS3H

CoBpemMeHHasi MOJeNb CTPOCHHMsS aToMa. OJIEKTPOHHAas KOHQUTrypamusi aroma.
Knaccudukamuss XUMHYECKHX OJJIEMEHTOB (S-, P-, d-ameMeHThl). BaneHTHBIE 3IIEKTPOHBI.
BanentHoCTh. OnEKTpoHHas MpuUpoJa XUMHYECKOM CBSI3U. DJIEKTPOOTPULATENBHOCTD.
KoBasneHntHnas cBsi3b, €¢ PasHOBHIHOCTH U MEXaHU3Mbl 00pa3oBaHMs (OOMEHHBIN M JTOHOPHO-
akuenTopHelif). Monnas cBsizb. Metamnunueckas cBa3b. BogoponHas cBsizb. MexXMONeKyIspHbIe
B3auMoJieiicTBusA. M30TOmBI, OCHOBHOE M BO30YXJIEHHOE COCTOSIHHE€ aTOMa, THOpUAM3ALUs
aTOMHBIX opOutaneil. CocraBieHHE O>IEKTPOHHO-Tpaduyeckux ¢Gopmyn smneMeHToB 14
MIEPUOJIOB.

Tewma 1.2. Ileproanueckuii 3akoH u Tabnuna J1.1. Menneneena

Ilepuoanueckas cucreMa XxuMuueckux sineMeHToB [[.M. Menneneea. @U3NYECKUN CMBICIT
[Tepuoanueckoro 3axona J[.1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHMSI CBOWCTB XUMUYECKUX
3JIEMEHTOB, 00pa3yeMbIX MMHU MPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBUU C IMOJIOKECHHEM
XUMHUYECKOro 3yeMeHTa B [leproanueckoit cucremMe. MUpOBO33pEHUECKOE U HAYYHOE 3HAUYECHUE
[Tepuonuueckoro 3akona JI.M. Menneneesa. [Iporuosst .M. MenneneeBa. OTKpbITHE HOBBIX
XUMHYECKHX DJIEMEHTOB. PelleHue 3ajaHuil Ha XapakTepu3alMio XUMHUYECKHUX 3JIEMEHTOB
«Meramnnyeckue / HEMETAJUIMYECKHUE CBOMCTBA, 3JEKTPOOTPULATENIBHOCTh M CPOJICTBO K
NIEKTPOHY XHWMHUYECKUX OJJIEMEHTOB B COOTBETCTBUE C HUX DJJIEKTPOHHBIM CTPOCHHEM U
MI0JIO’)KEHUEM B IIEPUOAMUYECKOM cucTeMe XUMHUUYeCKUX anemMeHToB .M. Menneneesay.

Paznen 2. Xumnueckue peakuuu

Tewma 2.1. Tunsl XuMHUYECKUX pEaKIIUN

KonuuecTBeHHBIE OTHOIIEHHS B XUMUH. Moib Kak €AMHHIA KOJIMYECTBA BEIIECTBA.
MonsipHast Macca. 3aKOHBI COXpaHEHHUsI MacChl U SHEPTHH. 3aKOH ABOraapo. MossipHblil 00beM
razoB. OTHOcUTeNbHAs IJIOTHOCTh ra3oB. Knaccudukamuss M THOBI XMMHYECKUX pEaKIUi ¢
Y4acTHEM HeOpraHm4yeckux BemecTB. (CoOCTaBIeHHME YpAaBHEHUN peaklIMil COEIWHEHHS,
pasyioKeHus, 3aMelIeHNs, OOMeHa. YpaBHEHHs peakifii ropeHns, HOHHOro 0OMeHa, OKUCIIECHHS -
BOCCTaHOBJIEHHA. Peakiuu KOMIUIEeKCO0Opa30oBaHusl ¢ y4aCTHEM HEOPraHMYeCKUX BEIEeCTB (Ha
npuMepe TUIPOKCOKOMIUIEKCOB IIUHKA U AIFOMUHHUS).

OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUU M PacyeTbl IO YPABHEHUSAM XHUMHUYECKHX
peakiuii. PacueT KONMUYECTBEHHBIX XapaKTEPUCTUK MCXOAHBIX BEUIECTB M MPOAYKTOB PEAKIIMH.
Pacuer KOJIMYECTBEHHBIX XapakTEPUCTUK MPOAYKTAa pPEAKIUH COEIWHEHUS, €CIU OAUH U3

peareHTOB B3ST B M30BITKE W/WIM COAEPKHUT MpHUMecH. Pacuer BbIXOAa MPOAYKTa PEaKIUH OT



TEOPETHYECKH BO3MOXXHOTO (MaccoBas WiM OObeMHas 1oJisi). PacyeT 0OBEMHBIX OTHOIICHHUI
ra3oB. Pacuer maccel (00bEM, KOJMYECTBO BEIIECTBA) MPOAYKTA PEaKIUH, €CIU OJUH U3
peareHTOB B3ST B BUJIE paCTBOPA C ONPEIEICHHON MaCCOBOM JI0JIEN pAaCTBOPEHHOIO BELIECTBA.

VYpaBHEHUSI ~ OKUCIIEHHUA-BOCCTaHOBIeHHS. CreneHb  okucieHua. OKuCIUTENb U
BOCCTaHOBUTENb. OKHCIUTEIBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU B IPUPO/JIE, TPOU3BOICTBEHHBIX
npoueccax M KHU3HEAEATEIbHOCTH OpraHu3MoB. COCTaBICHUE U YpaBHUBAHHME OKHCIUTEIBHO-
BOCCTAHOBUTEIJIBHBIX PEAKIMA METOJOM 3JIEKTPOHHOro OanaHca. TUNHYHBIE HEOPTaHUYECKHE
OKHUCJIUTEIM M BOCCTAHOBUTENU. DIIEKTPOJIU3 BOJHBIX PACTBOPOB M PACILIABOB COJieil. 3aKoH
®apanest.

Tewma 2.2. DnexTpoauTuydecKas IUCCOLUALNS K MIOHHBIA OOMEH

Teopust anekTposuTUUEeCKOW auccouuanuu. Peaknum wnoHHoro ooOmeHa. CocTaBieHue
peaxkuii HFOHHOTO OOMEHa IMyTeM COCTABJICHHUS UX MOJIHBIX U COKPAIICHHBIX MOHHBIX YPABHEHMIA.
['unponu3 coneil. 3HaueHHe TUAPOINU3a B OMOIOrHUECKUX OOMEHHBIX mporeccax. [Ipumenenue
TUAPOJIN3a B IPOMBIIIJIEHHOCTH.

Pa3nes 3. CTpoeHue u cBOiicTBAa HEOPraHNYeCKUX BellecTB

Tema 3.1. Knaccudukarusi, HOMEHKIATypa U CTPOEHUE HEOPTaHUYECKUX BEIIECTB

[Tpenmet Heopranumveckor xumuu. Kinaccudukamnust Heoprannueckux BemiecTs. [Ipocteie u
cioXHbIe BemiecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHUJIBI, TUIPOKCHUIBI, KUCIIOTHI,
conu). I'eHeTnyeckast CBsA3b MEXJy KiaccaMH HEOpraHuyeckux BeuniectB. HomeHkiatypa u
HA3BaHHME HEOPTaHWYECKHX BEIIECTB MCXOJIS U3 UX XMUMHUYECKOH (OpMyINbl WM COCTAaBIICHUE
XUMHUYECKOH (DOpPMYNBI UCXOJ U3 HA3BaHUS BEIIECTBA MO MEXAYHAPOIHOW MU TPUBHAIBHOM
HOMEHKJIaType. MexXMoleKysipHble B3auMmojeicTBus. Kpucramioruaparsl. ArperaTHbie
coctosiHUs BemiecTBa. Kpucramnuyeckne W aMopdHbIE BemIecTBA. THIBI KPUCTATUTMUECKHUX
peIIeToK (aToMHasi, MOJICKYJIsIpHAsI, MOHHASI, METAILITNYECKasi).

3aBUCHUMOCTh (U3MUYECKUX CBOWCTB BEIIECTBA OT THUIA KPUCTAIUIMYECKON peIIeTKH.
[Tpuuymael MHOTOOOpa3us BemiecTB. COBpEMEHHBIE TPEACTABICHUS O CTPOSHUHM TBEPIBIX,
KUIKAX ¥ Ta3000pa3HbIX BEmIECTB. JKUIKHE KPUCTAILITBI.

Pemenue 3a1au Ha pacyeT MaccoBO 10IM (MAaCChl) XUMHUYECKOTO JIEMEHTa (COeAMHEHUS) B
MoJekyne (cMmecH). PemieHue mpakTH4YecKuX 3alaHui MO KiaccH(UKAlMKU, HOMEHKJIAType U
XUMUYECKUM (opMyslaM HEOPraHWYECKUX BEIIECTB pa3IMYHBIX KJIACcCOB (Ha3bIBaTh W
COCTaBIATH GOPMYJIbI XUMUUYECKUX BEUIECTB, OMPEENATh IPUHAJICKHOCTD K KJIaccy).

Tema 3.2. ®U3UKO-XUMUYECKHE CBOMCTBA HEOPTaHUYECKUX BEIIECTB

Mertamner. O0mpe puU3NYecKue U XUMHUYECKHe CBOWCTBAa MeTauioB. CriocoObl OTyUYeHHUS.
3HaueHUe METaJUIOB U HEMETAJJIOB B MPUPOJIE U KUZHEICSATEIbHOCTH YeJIOBEKa U OPTaHHU3MOB.

Koppo3ust MeTannoB: BUIbl KOPPO3HUH, CIIOCOOBI 3aIIUTHI METAIJIOB OT Koppo3uu. HemeTansl.



O6mue Guznueckre U XUMUYECKUE CBOMCTBA HEMETA/UIOB. THUIIHYHBIE CBOWCTBA MeTalIoB [V—
VII rpynn. Knaccudukanus M HOMEHKIATypa COCIUHEHMHA HeMeTauioB. KpyroBopoTsl
OMOreHHBIX 3JIEMEHTOB B MpUpoJe. XUMHUECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BEIIECTB (OKCHI0B, TUIPOKCUIIOB, KUCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
IIPOCTBIX BEIIECTB, BOLOPOAHBIX COCAMHEHNH, BBICIIUX OKCUIOB U TMIPOKCHIOB.

CocraBieHne ypaBHEHUH XHMMHUYECKUX pEaKUUMH C Y4acTHUEM HPOCTBIX M  CIOKHBIX
HEOPraHMYECKUX BEIIECTB: OKCHJIOB METAJUIOB, HEMETAIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYeCKUX KHUCJIOT, OCHOBAHUN U aM(OTEpHBIX T'MIPOKCHI0B, HEOPTaHUYECKUX COJIEH,
XapaKTEepU3YIOIIMX UX CBOMCTBA. Pelienue 3agannii Ha CBOMCTBA U MOJIyYEHUE HEOPraHMYECKUX
BEIIECTB.

Tema 3.3. [Iponu3BOACTBO HEOPraHUYECKUX BEUIECTB. 3HAUCHHE U IPUMEHEHHUE B OBITY U Ha
IIPOU3BOJCTBE

OO011me npeacTaBiIeHUs O IPOMBIIIJIEHHBIX CIIOCO0aX MOTYYEHUS! XMMUYECKHX BELIECTB (Ha
npuMepe MpOM3BOJACTBA aMMHaKa, CEpHOM KUCIOThI). UYepHas M 1BETHas METAJULyprusl.
[TpakTHyeckoe NPUMEHEHUE JJIEKTpOJIM3a ISl MOJYYEHHS IIEJIOYHBIX, MIEI0YHO3EMEIbHBIX
MeTauIoB U amoMuHusA. CTEeKIO M CWIMKaTHas MpOMBIIUIEHHOCTh. [Ipobiema 0TX0l10B U
NoOOYHBIX MPOAYKTOB. PerieHne 3agaHuil O pONM HEOPraHUYECKOM XUMHMHM B Pa3BUTHU
MEAMIIMHBI, CO3JaHUN HOBBIX MaTEPUaJIOB (B CTPOUTENBCTBE U JIP. OTPACIISIX TPOMBIIIJIEHHOCTH),
HOBBIX HCTOYHUKOB 3HEPIHM (aJbTEpPHATHBHBIE WCTOYHUKU HHEPrHMM) B pEIICHUU MpodiieM
HKOJIOTHUECKOM, SIHEPreTHUECKON U MUIIEBON 0€301MacHOCTH.

Pa3nen 4. CTpoeHue u CBOMCTBA OPraHMYeCKUX BeleCTB

Tema 4.1. Knaccudukanus, CTpoeHHE U HOMEHKJIaTypa OPraHUYEeCKUX BEIECTB

[Tpenmer oprannyeckoil XxuMuu. B3auMocBs3b HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB.
XVMMHYECKOE CTPOEHHE KaK TOPSAOK COEIMHEHUS AaTOMOB B MOJIEKYJIE COIJIaCHO MX
BaJCHTHOCTH. (OCHOBHBIE TIOJIOKEHUS TEOPUM XUMHYECKOIO CTPOCHMSI OpraHM4eCKHX
coennHeHuil A.M. BytiepoBa. YriaepoaHblil CKEIET OpraHu4ecKON MOJIEKYJbl. MONeKyJIsipHbIE
U CTPYKTYpHbIE (pa3BepHYTbIE, COKpAIEHHbIE) XUMHUECKHe (HOpMYIbl. 3aBUCUMOCTb CBOMCTB
BEIIECTB OT XHWMHYECKOTO CTpPOEHHs MoJyieKyld. M3omepus u u3oMepbl (CTpYyKTypHasd,
reomerpuueckas  (umc-tpaHc-uzomepusi). KpatHocTh xumuueckoil cBs3u. [lonstue o
¢dbyHknuoHanbHOW  rpynmne. IlpuHnunel  knaccupuKanMM  OPraHUYECKUMX — COEAMHEHHUH.
MesxyHapoHass HOMEHKJIATypa ¥ IPUHLUIIBI HOMEHKJIATYPBI OPTaHUYECKUX COCIUHEHUM.

Homenknarypa oOpraHM4eckux COCOIUHEHHH  OTAEIBHBIX  KJIAcCOB  (HACBILICHHBIE,
HCHACBIIIICHHBIE U apOMaTUYeCKHE YTIIEBOAOPOAbI, CIUPTHL, (EHOJBI, aJbAETH]IbI, KETOHBI,
KapOOHOBBIe KHCIOTHI U Ap.) CocTaBieHUE MOJHBIX M COKPAIEHHBIX CTPYKTYPHBIX (hopMyi

OpTraHU4YCCKUX BCHICCTB OTACIBHBIX KJIACCOB, HUCIIOJIB3Yyd HUX Ha3BaHUA I10 CHCTeMaTHYCCKOM



HOMeHKIatype. PacueTsl mpocteiimeir (GopMynabl OpraHMYECKOW MOJEKYJBI, HMCXOAS U3
AJIEMEHTHOTO cocTana (B %).

Tewma 4.2. CBolicTBa OPraHMYECKUX COSTUHEHUN

OU3NKO-XMMUYECKHE CBOMCTBA OPraHMYECKUX COEAMHEHUIHl  OTHENBHBIX  KIAcCOB
(ocobeHHOCTH Kiaccu(pUKalMi U HOMEHKJIATypbl BHYTPH KJlacca; TOMOJIOIMUYECKHH psi 1 ol1mas
dopmyna; u3omepus; (PU3MYECKHE CBOWCTBA; XUMHUYECKHE CBOWMCTBA; CIOCOOBI MOJydYeHUSs):
IpelebHbIE YIIeBOAOPOAbl. ['opeHne MeTaHa Kak OAMH M3 OCHOBHBIX MCTOYHHKOB TeIUIa B
IPOMBIIIICHHOCTH U ObITy. CBOMCTBA NMPUPOJHBIX YIVIEBOJOPOJOB, HAXOXKJICHUE B IPUPOAE U
IPUMEHEHHE QJIKAaHOB; HEINpeJesIbHble M apoMaTHuYecKue yriaeBoJopojsl. llommmepusauus
ATHJIEHA KaK OCHOBHOE HAIlpaBJIEHUE €r0 HCIIOJIb30BaHMs. ['OpeHue aleTusieHa Kak MCTOYHHK
BBICOKOTEMIIEPATYPHOTO IJIAMEHW JUIsl CBapKW M PE3KM METAJIOB; KHUCIIOPOACOAepkKallue
COEMHEHUs (CIMUPTHI U MPOCThIE Y3PUPHI, (PEHOIIBI, aNbIETUbl U KETOHbI, KAPOOHOBBIE KMCIOTHI
U uX npousBoiHble). IlpakTmueckoe NpUMEHEHHE STHIEHIJMKONA, INIMLEepuHa, (eHoa.
[Ipumenenne Gopmanbpaernia, aueTaabAerhia, YKCYCHOM KHCIOThL. MpUIa Kak COJH BBICIINX
KapOOHOBBIX KHCIIOT. MOIOIIKE CBOMCTBA MbIIA; a30TCOACP)KAIINE COCAMHEHUS (aMUHBI H
aMHHOKUCIOTHI, Oenku). Kiaccudukanus #  OCOOEHHOCTM  OpPraHMYECKUX — peakiuil.
Peakunonnsle 1neHTpbl. Panukanel. IlepBoHayanbHbIE MOHATHUS O TUIAX W MEXaHM3Max
OpraHNYECKHUX PEAKIIHUM.

CocraBneHne 1eNoyYeKk MPEeBpalleHU Ha TEeHETUYECKYI0 CBSI3b MEXAYy KilaccaMu
OPraHMYECKUX COEAVNHEHMH C COCTaBICHMEM Ha3BaHWW OPraHMYECKUX COEIMHEHUU IO
TPUBHAIBHON WM MEXIYHApOJHON CHCTEMAaTHYECKONM HOMEHKJAType. PelleHne pacdeTHBIX
3a/1a4 110 ypaBHEHUSM peaklUii ¢ yJacTHEM OpraHMYECKHUX BEIIECTB.

Tema 4.3. Opranuueckue BellecTBa B >KM3HEAEATEIbHOCTH 4YenoBeka. [IpomsBoacTBo u
IIPUMEHEHNE OPIraHUUYECKUX BEILECTB B IPOMBIIIIEHHOCTH

buoopranmueckue coeaunenus. IlpumeHenne u OuoyorMyeckas poJib  YIJIEBOJOB.
OxucneHue yrieBoJOB — HCTOYHHUK HHEPrUU KUBBIX oOpraHu3moB. OOJacTH HpPUMEHEHHUS
aMuHOKHUCIOT. [IpeBpamienuss GenkoB muiy B opraHu3Mme. buonornyeckue ¢GyHKIUN OEIKOB.
Buonornyeckue QpyHKiuu xupoB. Poib opraHudeckoil XMMUU B peIIEHUH MPOOJIeM MHUILEBOM
6e3omacHocTH. HyKkienHoBbIe KHCIOTHL: cocTaB U crpoeHue. CtpoeHue HykiaeoTuoB. CocTas
HykienHoBeIX kucinor (JAHK, PHK). Ponp HyK/IEHMHOBBIX KHCIOT B JKM3HEAEATEIbHOCTU
OpPIraHU3MOB.

[Tpon3BOICTBO OpPraHMYECKUX BEIIECTB: IMPOU3BOJACTBO MeTaHONa, NepepadoTka HedTu.
ITonusTHiIeH Kak KPYNHOTOHHAKHBIM IIPOJYKT XHUMHUYECKOIO IpOU3BOACTBA. IIpumeneHue
stuiieHa. [Ipon3BoACTBO UM NpUMEHEHne Kaydyka U pe3uHbl. CHHTETHYECKHE U MCKYCCTBEHHBIE

BOJIOKHA, UX CTpOEHHUE, CBOMCTBA. lIpakTHyeckoe MCHOJIb30BaHME BOJOKOH. CHHTETHYECKHE



IUICHKHU: U30JISIUS 1711 IPOBOJIOB, MEMOpaHbI JUIsl OIMPECHEHUS! BOJIbI, 3alIUTHBIC IUICHKU IS
aBTOMOOWJICH, TUIACTBIPH, XUPYPrUUYeCKHUe TOBsA3KU. HOBbIE TEXHOJOTHMU JaJIbHEUILEro
COBEpUICHCTBOBAHUS IIOJUMEPHBIX MaTepuanoB. Ponb OpraHMueckodl XUMHM B pELICHUU
po0JieM SHEPreTHUECKON 6€3011aCHOCTH, B Pa3BUTUU MEIULIMHBI, CO3JJaHMH HOBBIX MaTepUasoB,
HOBBIX HCTOYHHUKOB SHEPTUU (aJIbTEPHATUBHbBIE HCTOYHUKH SHEPTHUN).

Pemenune 3agaHuii 1O COCTaBICHUI0 XMMHUYECKHMX DPEAKLUM, OTPa)KAIOUIMX XUMHYECKYIO
AKTUBHOCTh OPTaHUYECKHX COCTUHEHHWH B PA3MUYHBIX cpeaax (MPUPOTHBIX, OMOIOTHYECKHUX,
TEXHOTCHHBIX ).

Pasnen 5. KuHernyeckme M TepMOAHMHAMHMYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS
XHMHYECKMX peakuui

Tema 5.1. Kunernueckue 3akOHOMEPHOCTH IPOTEKAHUSI XUMUYECKUX peaKui

Xumuyeckue peakuuu. Knaccudukamus XUMHYECKUX peakuuid: mo (a3oBoMy cOCTaBy
(roMOTeHHbIE U TETEepPOreHHbIE), IO MCIOJIb30BAHUIO KaTalu3aropa (KaTaluTHYEeCKHEe U
HekaTamuTHdeckue). CKOpOCTh peakiiy, €€ 3aBUCHMOCTh OT Pa3UYHBIX (PAKTOPOB: MPHUPOJIBI
pearupyoIux BelecTB, KOHIIEHTPAlMU pearupyoolirx BElIecTB, TeMIeparypsl (paBuio BaHT-
o da), nmomany peakiMOHHOW MOBEPXHOCTH, HANUYMS KaTalu3aTopa. JHEprus aKTHUBAIIUU.
AKTUBHpOBaHHbIN KoMIuiekc. KaranuszaTopel u katanu3. Ponb kaTraaum3atopoB B NpHUPOAE U
MPOMBIIIJIEHHOM IIPOU3BOJICTBE.

Tema 5.2. TepMoaMHAMHYECKHME 3aKOHOMEPHOCTH IPOTEKAHUS XUMHUYECKHX PEaKIHi.
PaBHOBECHE XMMUUYECKUX PEAKLIMI

Knaccudukanus XUMHUECKUX peakuuid: Mo TerioBoMy 3¢¢ekTy (9K30TepMUYECKHeE,
SHIOTEPMUYECKHE), TO oOpatumoctu (oOpaTtumbie u HeoOpartumbie). TemioBbie 3(PGhEKThI
XUMUYECKUX peakiuil. 3akoH ['ecca W ciencTtBusi W3 Hero. TepMOXUMHUYECKHUE YpPaBHEHHS.
OO6patuMocTh peakiuii. XMMUYECKOe paBHOBECHE U €0 CMEIIEHHE MO JeHCTBUEM Pa3InYHbIX
BHEIIHUX (DaKTOPOB (JIaBI€HUE, TeMIlepaTypa, BHECEHHE B PEaKTOp H3BHE HOBBIX MOPIHIA
pearenta wiau nupoxaykra). Ilpunmun Jle I[latenve. IToHsTHE 00 SHTAIBIUK W SHTPOIHH.
Oueprus ['n00ca u HarpaBiieHHE TPOTEKAaHUS PeaKkIK. 3aKOH JEHCTBYIOIINX Macc U KOHCTaHTa
XUMHYECKOT0 paBHOBecUs. Poslb cMeleHNs paBHOBECHSI B TEXHOJIOTUYECKUX MTPOLECCaX.

PacyeTbl paBHOBECHBIX KOHIIEHTpAalMi pEearupyrollux BEUIECTB M IPOAYKTOB PEAKIUH.
Pacuetsr TemnoBoro sddekra peakuuu. Pemenue 3amaHuil Ha npuMeHeHue npuHiuna Jle-
[[Tarenpe 1 HaxXOXKIEHUs HANPABICHUS CMELICHUS PAaBHOBECHS XHMHUYECKON pPEaKUUH H
aHanu3 (paKkTOPOB, BIUSAIOUINX HAa CMEIIEHHE XMMUYECKOTO PaBHOBECHSI.

Pa3nen 6. PacTBopsl. lucnepcHbie cCHCTEMBI

Tema 6.1. PactBOpHI.

PactBopenne kak ¢uznko-xuMuueckuii mporecc. CrnocoObl MPUTOTOBJICHUS PACTBOPOB.



PactBopuMocTs. MaccoBasi 10151 pacTBOPEHHOrO BellecTBA. MeToauka pacyeToB MpHU
COCTaBJICHUH, Pa30aBICHUN U CMEIICHUN PACTBOPOB.

Tema 6.2. JlucniepcHbie CHCTEMBI ¥ (PAKTOPBI UX YCTOHYHUBOCTH

Knaccugukanus QucrnepcHbIX CHUCTEM [0 arperaTHOMYy COCTOSIHUIO JUCIEPCHON (a3bl U
nucriepcuoHHoil cpenpl. Kosmouansle pactBophl (30s1). CrocoObl MOJMYyYEHHs KOJUIOMIHBIX
pactBopoB. Ctpoenue muiieiibl. DakTOpbl YCTOMUUBOCTH JAUCHEPCHBIX CUCTEM. PaccenBaHue
CBETa MPHU MPOXOXKJICHUU CBETOBOTO Iy4Ka Yepe3 ONTUYECKH HEOAHOpPOIHYI0 cpeny (3ddekra
Tunnans).

Pemienue 3a1au Ha IPUrOTOBIIEHUE, pa30aBICHUE U CMEIIEHHE PACTBOPOB.

Pa3znen 7. KauecTBeHHble peaknuy O0HAPY:KeHUS] HEOPraHUYECKUX M OPraHMYecKHX
BeLEeCTB

Tema 7.1. OOHapyXeHUE HEOPIraHUYECKUX KaTUOHOB U AaHHOHOB

KayecTBeHHbIE XUMUYECKHUE PEAKIIMU, UCTIOIb3yeMblIe 1J1s1 OOHAPY)KEHUS U UACHTH(PUKALUN
HEOpPraHMYEeCKUX BeUIeCTB (KaTMOHOB U aHUOHOB). CocCTaBl€HHME YpAaBHEHMH peakuui
oOHapy>KeHHsI KaTHOHOB VI rpyIin 1 aHUOHOB, B T.4. B MOJIEKYJISIPHON M MOHHOH (hopMax.

Tema 7.2. OOGHapyXeHHE OpPraHMYECKHX BELIECTB OTAEIbHBIX KIACCOB C HCHOJIb30BAHUEM
KAauEeCTBEHHBIX peaKlInil

KauecTBeHHBIE XMMHUYECKHE pEaKIMH, HCHOJIb3yeMble JIsi OOHApY)KEHHUS OTIEIbHBIX
KJIACCOB OPraHUYECKUX COEIMHEHUM: (EHOJIOB, albJETUOB, Kpaxmalla, YKCYCHOW KHCIIOTBHI,
aMHHOKUCIOT W Ap. JleHaTypauus O€IKOB INpH HarpeBaHUM, I[BETHbIE pPEAaKLHUU OEJIKOB.
CocraBieHne KaueCTBEHHBIX PEaKLUUH OOHAPYXKEHUs] OPraHWYECKHX COEIMHEHHH OTIeNbHBIX
KJIACCOB.

Pa3nen 8. Xumus B ObITY M NIPOM3BOACTBEHHOM JeATEJIbHOCTH YeJI0BeKa

Tema 8.1. Xumus B IpON3BOICTBEHHOM 1€ TEILHOCTH YelloBeKa U OBITY

Baxkneiimue XuMMHUYECKHE MPOM3BOACTBA — CHIPbE, LIETIOYKHM XUMHYECKHX IpPEBpallleHUH,
YCIIOBUSL TPOBEACHMSI TEXHOJIOTMYECKHX MpOIECcCOB (HA MpHUMEpe METaUIyprudecKux
MIPOLIECCOB, ITPOU3BOJICTBO CEPHON U a30THOM KUCIIOT, aMMHUaKa, y100peHui u zip.).

CocrtaB u cBoiicTBa MOMOIIUX cpeacTB. [I0BEpXHOCTHO-aKTHBHBIE BELIECTBA, MEXAHU3M
MOIOIIEr0  JielcTBUA.  DKojloruyeckas 0O€30MacHOCTh M TOCHEACTBUS  OBITOBOM M
MIPOU3BOJCTBEHHOW JESITENIbHOCTH 4YEJOBEKa, CBs3aHHAs C MepepadOTKON  IMOJIE3HBIX
UCKOINAaeMbIX, raza M HE(PTH; MOUCK U aHaIU3 XMUMHYECKOH HHGPOpPMALMU U3 Pa3IUUYHbIX
UCTOYHUKOB (HayuHas M y4eOHO-Hay4Has JUTeparypa, CpPeACTBAa MaccoBOM MH(OpMaIuu, ceTh

WNurtepHer u apyrue).
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